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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY i
WHSHINGTON, B.C. 26409 ‘

OFFICE ©

MEMORANDUM

SUBJECT: 85-MT-04105. Section 18 emergency exemption for the
use of chlorpyrifos cr permethrin on small grains. ;
RCB #'s 705, 706. Accession #°s 146164 and 146165,

FROM: Sami Malak, Ph.D. Chemist _Luw=
Residue Chemistry Branch :
Hazard Evaluation Division (TS-769

THRU: Edward Zager, Head ,
Special Registration Section II
Residue Chemistry Branch
Hazard Evaluation Division (TS-76%)

TO¢ James A. Tompkins, PH$§4l
Emergency Response and Minor Use Section
Registration Division (T8-767)
and
Toxicology Branch
Hazard BEvaluation Division (TS-769)

The Montana Department of Agriculture is requesting a Section 18
emergency exemption allowing use of the ingecticide chlorpyrifos
(Lorsban 4E), or permethrin (Pounce 3.2 EC or Ambugh 2B} for con-
trol of army cutworme and pale western Cutworms in small grains
{oats, barley, wheat). Emergency exemptions wers previously
granted (82-84) to the state of Nontana allowing use of chlor-.
pyrifos and permethrin for insect control on small grains.

Permanent Tolerances

A. Chlorpvrifocs

Parmanent tolerances are currently established for the combined
residues of the pesticide chlorpyrifos {(0,0-diethyl 0-(3,5,6~ i
rrichlovo~2-pyridyl) phosphorothicate) and its metabolite 3,5,6,~.

trichioro=-2-pyridinol in/on several raw agricultural commodities
at levels of 0,05 to 15 ppm including 2.0 ppm for the meat, fat
and meat byproducts of cattler 1.0 ppm for the meat, fat and
moat byproducts of goats, horses and sheep; 0.5 ppe for the
most, fat end meat byproducts of hogs and poultry ineluding
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turkey; 0.1 ppm for eggs; and 0.3 ppm for milk fat, repre~
senting 0.02 ppm in whole milk (40 CFR 180.342), PPit 3F2947
proposing pemmanent tolerances for the cocmbined residues of
chlorpyrifos and its metabolite in/on wheat grain at 0.6 ppm

(of which no more than 0.3 ppm is chlorpyrifos), in/on wheat
straw at 6 ppm (of which no more than 2.5 ppm is chlorpyrifos),
and a feed additive tolerance of 2 ppm under 21 CFR 561.98 (of
which no more than 1 ppm is chlorpyrifos) in/on milling fractions
of wheat except flour is currently in reject status (memo of V.F,.

Boyd, 1/20/84).

B. Permethrin

Permanent tolerances are currently established (a) for residues

of the insecticide permethrin {{3=-phenoxyphenyl) methyl 3-(2,2-
dichloroethenyl)=-2, 2=dimethylcyclopropane carboxylate)] in/on
cottonseed at 0.5 ppm; (b) for residues of the insecticide o
permethrin {(3-phenoxyphenyl) methyl 3-~{2, 2=dichlorcethenyl)-2, 2~
dimethylcyclopropane carboxylate)] and its metabolites 3-(2,2-
dichloroethenyl)~2, 2-dimethylcyclopropane carboxylic acid (DCVA)
and (3-phenoxyphenyl) methanol (3-PBA) calculated as parent in/on
several raw agricultural commodities at levels of 0.05 to 60 ppm
including sweet corn at 0.1 ppm and corn forage and fodder at 60
ppm, each; and (c) for residues of permethrin and its metabolites
3~(2,2»dichlor0@thenyl)w2,2~dimethylcyclopxopan@ carboxylic acid
(pcva) and (3-phenoxyphenyl) methanol (3-PBA) and 3-phenoxybenzoic
acid all calculated as parent, in/on several animal commodities as
follows: 2.0 ppm for the fat, 0.15 ppm for the meat and 1,0 ppm
for the meat byproducts of cattle, goats, hogs, horses and sheep;
0.05 ppm for the fat, meat and meat pyproducts of poultry; 0.05
ppm for eggs; and 3,75 ppm for milk fat, representing 0,15 ppm in
whole milk (40 CFR 180,378),

Proposed Use: The proposed use ig either for chlorpyrifos or
permechrin, :

A. Chlorpyrifos

For insect control in small grains (wheat, barley and oats),
chlorpyrifos (Lorsban 4B, Reg. HNo. 464-448) is to be applied
once at 0,5=1,0 1b act/A in a minimum of 10 gallons of water/A
by ground equipment or 2 gallons of water/A by aerial equipment.
For this, the Montana Department of Agriculture is regquesting
100,000 pounds of the active ingredient for use on 100,000 acres
of small grains, The program is for the 1985 growing sSeason.
All applicable directions, restrictions and precautions on the
registered label will be observed, There is a 28~day PHI,
Treated fields will not be cut for hay or grazed within the

preharvest interval,




. B, Permethrin

B, Permethrin

For insect control in emall grains (wheat, barley or oats) . .
permethrin (Pounce 3.2 EC & 279=-3014; or Ambush 2E § 10182-18)
is to be applied at 0.1 1b act/A in a minimum of 10 gallons .
of water/A by ground equipment OF 2 gallons of water/A by aerial
equipment. FoOr this, the Montana Department of Agriculture is =
requesting 10,000 pounds of the active ingr@di@nt,forju@@fomg@;j‘;
100,000 acres of small grains. The program ig for the 1985
growing season. All applicable directions, restrictions and

precautions on the registered 1abels will be observed. Treated
£ieids will not be cut for hay or grazed within a2 preharvest in=

verval of 30 days.

Metabolism

A. Chlorpyrifos

The metabolism of chlorpyrifos in plants and animals has bgen
discussed in several petitions and we concluded that the residue
of concern in both plants and animals consists of chlorpyrifos
and its metcabolite 3,5,6wtrichloro—2~pyridinol or TCP (PP
3p2947, memo of V.F. Boyd, 1/20/84). , o

The metabolism of permethrin in plants and animals has been

reviewed several times. In plants, the nature of residues is .
discussed in previous reviews (PP# 7G1891, dated 3/10/77; PP% o
8G2029 dated 12/27/78; PP# 8F2034 dated 3/14/78 by A. Rathman; i ‘f
and PP§ OF2389 dated 4/10/81 by J. onley). o

pata indicate that permethrin degrades slowly in plants, appar—
ently via the hydrolysis at the ester site with conjugation

of the resulting alcohol and acid to plant constituents. The
significant components of plant residues are the parent com=
pound, permethrin, and the metabolites (+)=-cis, trang-3-(2,2
dichloroeth@nyl)~2gZ»dim@thylcyclopropanencarboxyiic acid

{(DCVA) and (3~phenoxybenzyl) methanol (3-~PBA}.

The fate of permethrin in animals has been discussed in previous
reviews (PP§ BF2034 dated 3/13/78 and PP# 8F2044 dated 4/24/78,
both by A, Rathman). Metabolism studies on chickens, cows, PR
goats, and rats showed that the significant components of residues
in enimals consisted of permethrin, DCVA and 3=PBA. The met~
abolites 3~-phenoxybenzoic acid, @'mhydroxym3wph@noxyb@nzoic

acid, and é’whydxaxymBWQh@ngxyb@nzyl aslcohol were reported in

the kidney and liver of the subject animals, The residues of
concern in animals are permethrin, DCVA, 3-PBA and 3-phenoxy=
benzolic acid, :




We conclude that the residues of concern are cis—- and trans-
permethrin, cis- and trang=- DCVA (3={2, 2~dichiorovinyl)=2, 2=
gimethylecyclopropane carboxylatel, Bwph@noxyb@nzylalcehal (3~
PBa) and 3-phenoxybenzoic acid (the latter is for meat, fat,
meat byproducts, milk, poultry and eggs only). ;

analvtical Methodologies

A. Cholrpvrifos

The analytical methodology used to generate residue data for
chlorpyrifos in/on wheat and wheat based products is that

of Norton, E.J., 1980 "Residues of chlorpyrifos and 3,5,6~
Trichloro-2-Pyridincl in Wheat Grain, Straw, and Milling and
Baking Fractions.” The method uses flame photometric detection
for chlorpyrifos and electron capture detection for TCP. Method
sensitivity for chlorpyrifos was reported at 0,01 ppm for grain
and 0,05 ppm for forage, straw and milling and baking fractions;
and that for TCP at 0,05 ppm for all fractions, , The method is
essentially the same as that 1isted in PAM II as method II (See

pPP# 3F2947, memo of V.F. Boyd, 1/20/84).

The analytical methodology for chlorpyrifos in milk and animal
tissues is that of Claborn, H.V., €% al., "Dursban Determina-
tion in Milk and Body Tissues of Cactle®, JAOAC 51:1243-1245,
1968, The method is listed in PAM II as Method 1IV. Method
sensitivity for chlorpyrifos is 0.1 ppm. The analytical
methodolegy for 3,5,6~trifluoro-2~pyridinol, a metabolite

of chlorpyrifos in beef fat is 1isted in PAYM II as method V.
Method sensitivity for TCP is 0,05 ppm.

We conclude that adequate analytical methodologies are available
for enforcement, The methods are 1isted in PAM II as method II
for plants that may be used for grain and grain-based productss
and as method IV and V for animal commodities, :

B, Permethrin

The analytical methodology used to determine residue data for
permethrin in/on cottonseed and soybeans is listed in PAM II as
method I. The method is recommended for all crope and may be
extended to include grain and grain-based products. In this
method, separate determinations are made of the cig~ and trang-
{zomers of permethrin or as total permethrin using GLC with
coulzon conductivity detection. Reported method sensitivity

for permethrin is 0,05 ppm.

The analytical methodologies used to determine residue data for
permethrin metabolites, mephenoxy benzyl alcohol (4PBA) end cis-~
and trans- dichlorovinyl acid (DCVA) in/on soybeans and soybean
sractione are listed in PAM II as methods III and I1IA., The

W




methods are listed for all crops and may be extended to include .
grain and grain-based products. Reported method sensitivity for
permethrin metabelites is 0.01 ppm, ' PEREEE T SERBEAST

Method II in PAM II determines individual isomers or tdtal‘per-:
methrin and is recommended for animal tissues and milk with a -
detection limit of 0.01 ppm. : D

Method IV in PAM II determines residues of the major metabolites
of permethrin, m~-phenoxybenzyl (%PR) alcohel, MPB acid, and
dichlorovinyl acid (DCVA) in/on animal tissues and milk., The
detection limit is reported at 0.05 ppm. S LR

We conclude that adeguate analytical methodologies are available -
for enforcement. The methods 1isted in PAM II as methods I, I
and IIIA for all crops may be employed for grain and grain-bagsed
products; and method IV for animal commodities. ' :

regidue Data

A., Chlorpyrifos

No data are included with this application. Data submitted in
connection with PP§ 3F2947 (memo of V.F. Boyd, 1/20/84) represent
13 studies from 9 wheat-growing states in which Lorsban 4B was
applied to wheat at 6.5-1,0 1b act/A. Data were generated using
Norton, E.J. (1980) method of analysis which is essentially the
same procedure listed in PAN 17 as methoed II. The following is

a summary of the residue data for chlorpyrifos in/on grain and
grain-based products: ‘

: Methed of PHI Residus Found (pom :
Subgtrate locstion  Application (Days) Chiorpyritos ice - Combined
Grain Cregon Ay 28 0.23 0,38  0.€1
Straw Gregen Air 28 4.2 1.6 5.8
Porage Texas Ground 14 2.3 0,22 2.5

Milling and Beking Fractions

Geain , I1linois Ground 14 0.5

Crain Iilinois Ground 14 1.5 0.63 2.1

geralght Grade Iilinois Ground 14 0.08 0.06 0.14

Bren Tilinois Ground 14 1.0 0.42 - 1.4

fed shorts Illircis Cround 14 1.4 0,62 2.0

Rod Dog 11linois Ground 14 0.47 0,15  0.62
% Tilinois CGrowd ié 0,06 ND 0.06
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Following two applications cf 6.1 1b act/A residues of p@zm@thrin, o

%@z se were non detectable (<0.02 ppm) in wheat grain and ranged.

~om 0.57~2.2 ppm in wheat straw at a 21-day PHI. A single ap-

plication of 0.2 1b act/A (2%) resulted in 0.02 ppm in the grain

and 0,06 ppm in the staw at a 2] day PHI. Signi€icantly higher

residues resulted from two applications at 0.2 1b act/A (2X the
proposed rate). residues ranged from 0.21-1.1 ppm in the grain
and 2.8-4.9 in the straw at a 28 day PHI. LR e

No residue data are availeble for the metabolites of p@tm@thrin‘”‘
in small grainsg. However, residue data for the metabolites of
permethrin in field corn were submitted with PPE2F2624., Follow-

ing 1-6 applications of 0.1-0.2 lbs act/A no detectable residues
of permethrin (<0.05 ppm) or its metabolites DCVA and 3-PBA (<0,01

ppm) were found in field corn kernels at PHI's of 0-89 days.,
Field corn cobs contained up to 0.21 pem of permethrin per se '
but no detectable residues (<0.01 ppm) of the metabolites,

combined residuss of the iwo metabolites DCVA and 3-PBA rang@df«‘{w"’g
up to ca 1 ppm (50% of residues of permethrin per gg) in corn ‘;‘f‘  $

omRne,

gstover at PHI's of 28 days or more.

pased on the above data and rranslating the wheat residue data

to cats and barley we eztimate that residues of permethrin and
its metabolites DCVA and 3-PBA will not exceed 0.3 ppm in the
grains and 2 ppm in the straw of barley, oats andé wheat.

since no concentration of permethrin residues was observed in
cottonsasd processing ¢ractions (A. Rathman, 4/24/78, PP§BP2044)
no concentration of residuse of permethrin ig expected in the

milled fractions of bariey, cats and wheat. :

Keat, Milk, Poultry and Eggs

A. Chlorpyrifcs

Existing tolerances are 1.0 ppm for the meat, £2¢t and meat by-
products of goats, horzes and sheep; 0.5 ppm for the meat, fat
and meat byproducts of hogs and poultrys 0.1 ppm for eggs; 2.0
npm for the meat, £st and meat byproducts of cattle and 0,5

ppm in milk £at (representing 0.02 ppm in whole milk}e.

cattle ~ In PPE3FL305, it was reported that no chlorpyrifos
residues were found in whole milk after dairy cattle had besen
fed ehlorpyrifos at levels of 1, 3 and 10 ppm in the diet for

14 days. " Chlorpyrifos residues cf 0,02 ppm were found in vhole
milk after a 30 ppm feeding level. At the 10 and 30 ppm feeding
ievels, the manimum chlorpyrifos residues in cream were 0.04
and 0.15 ppm, respectively. after withdrawl periods of 1=5
days, neither the milk nor the cream contained any detectable
repidues. o




Beef cattle were fed chlorpyrifos in the daily dieéa at l@velgk~
of 3, 16, 30 and 100 ppm for 30 days. The feeding level of 3

ppm gave maximum 0.16~0,23 ppm parent + TCP residues in liver, A

and the 10 ppm level gave maximum combined residues of 0.5 ppm. |
in kidney. The 30 ppm level gave 2 maximum residue of 1.7 ppm

in liver. At the 100 ppm level, a maximum of 5 ppm was found A
in beef fat; this decreased to 0.04 ppm 35 days after cessation .

of feeding. Apparently, residues of TCP were not analyzed for. fj 

Pigs - Pigs were fed chlorpyrifog in the d&ily'&ietgfﬁt-O}B,vl}‘ fﬁ
3 and 10 ppm for 30 days. Residues (parent plus TCP) were not

detected in any tissues at the 1 ppm feeding‘l@vel.‘sThe!3;and‘g&',

10 ppm levels gave maximum residue values of 0.08 and 0.3 ppm
respectively in liver, HNo residues were found in any tissues
21 days after cessation of feeding. ~ L L

Barley grain may be fed to cattle at up to 80% of the diet
equivalent to 0.8 ppm chlorpyrifos and TCP, while wheat grain
may be fed to finishing swine at up to 90% of the diet equiva-
lent to 0.9 ppm chlorpyrifos and TCP,  Straws in general are
not fed at more than 10% of 1ivestock's diet, equivalent to
0,6 ppm. Wheat bran may be fed to cattle at 25% of the diet,
equivalent to 0.75 ppm of chlorpyrifos and TCP in the diet.

 Based on the feeding studies we find the above meat~éna milk
 tolerances adeguate to cover residues resulting from the pro- . -
posed use. . : . , o i N

Poultry - Existing tolerances are 0.1 ppm for eggs and C.5 ppm“k
for the meat fat and meat byproducts of poultry including
turkeys.

possible poultry feed items are grains at up to 70% of the diet,
equivalent to 0.7 ppm chlorpyrifos and TCP; and wheat bran. SRR
108 of the diet equivalent to 0.3 ppm chiorpyrifos and TCP.
Thue maximum residues in poultry diets could approach 1 pom.
According to the available poultry feeding study, no detectable
regidues (<0.01 ppm) were found in egge at distary levels of
up to 10 ppm. While no rociduss (<0.01 ppm) were detscted in
poultry tissues at 0.3 ppm in the diet, ! ppm in the diet gave
residue levels of 0.1 ppm in poultry tissues., o

According te PP43F1306 (ED. R, Gee 3/1/73), maximum residue
tevels in turkey tissues from the registered pen., treatments
wore expected to be 0.17 ppm, for which a tolerance lovel of
0.2 ppm wae previously established. The current level of 0.5
ppm i obviously sufficiont to inciude rvesidues expected from
the addicional feed usss as wheat grain alone may comprise 70%
eof the diet of turkeys, o :




Thus we estimate that residues of chlorpyrifos and its m@t&bolit@_k'j
7cP will be less than 0.5 ppm in the meat, fat and meat byproducts |
of poultry including turkey as a result of the propesed‘gse;""r«“;

The existing 0.1 ppm tolerance will be adequate to cover residuésf
in egge likely to occur from the proposed use. L o

Be P@rm@thrin

This section was reviewed in connection with our memo of 82w%?«03‘ “‘
{(E. Zager, 3/22/82). ‘ i 7 « :

Barley grain may be fed to cattle at up to 80% of the diet equi-
valent to 0.25 ppm permethrin and jts metabolites in the diet, .
while wheat grain maybe fed to finishing swine at up to 90% of
the diet equivalent O 0,3 ppm. Straws in general are not fed
at more than 10% of 1ivestock's diet equivalent to 0.2 DpRe

Grains may be fed at up to 70% of poultry's diet eqﬁivalentktng
ca 0.2 ppm of permethrin and its metabolites. : S
A cattle feeding study was gubmitted in connection with PP§8F2099. k
Groups of 3 cows wers fed permethrin at levels of 0.2, 1.0, 10

and 50 ppm for 28-31 days.

at the ¢.2 and 1 ppm levels all samples of milk contained <0.01
ppm permethring the maximum value £rom the 10 ppm feeding level
was 0,06 ppm (no metabolite results reported), At the 50 ppm
feeding level, the maximum value for permethrin was C.2 ppmj .

the residue level for each metabolite (DCVA, 3-PB Alcohol and
3-pB Acid) was reported as <0, 01 ppme A

Permethrin residues in tissues from the 0.2 ppm feeding level
were all <0.01 ppm except for one sample of peritoneal fat which
contained 0.04 ppm permethrin., AL the 1 ppm feeding level
peritoneal fat again was the only tissue to contain permethrin
with a maximum of 0.02 ppw. DCVA, 3=-PB Alcohol and 3=-PB Acid
residues in liver, kidney and muscle samples from the 1.0 ppm

feeding levels were all £0.01 ppm.

A chicken feeding study was submitted in connection with
pPPe68F2034. Laying hens were fed permethrin at lsvels of O,

0.4, 3.4 and 33 ppm. permethrin residues in the egg whites

at all feeding levels were less than 0,02 ppm. At the 3.4 and

23 ppm feeding ievels, residues in the volk ranged up to 0.5

and 0.64 ppm, respectively. rermethrin residuss in all iiver
somples at &ll foeding levele were less than 0,01 ppm at the ;
0.4 and 3.4 ppm fseding jevels., Residue date for the metabolites
of permethrin for ¢hose chickons that recsived 32 ppm permethrin
in thelir diet ware submicted with PPE8F2099, Except f£or one :
muscie and cissue composite which had 0.02 ppm DCVA, the ratabo~ :
1ites (DCVA, 3 PB Acid and 3-pp Alecohol) did not exceed 0.81 ppm

- ) = Kﬂk ,
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in the tissues. Except for ome liver gample which had 0.02 ppm
3.P3 Acid residue values for the metabolites did not exceed 0,01
ppm in liver tissues. 1In whole egg samples, the maximum DCVA ¢
3-8 Alcohol and 3-PB Acid residues were 0.03, 0 .03 and <0.01
ppm, respectively. ; iR o

sased on the above data we estimate that secondary residues of
permethrin and its metabolites: DCVA, 3-PBAcid and 3-PBAlcohol
in milk, eggs and in the meat, fat and meat byproducts of cattle,
goats hogs, horses, poultry and sheep will not exceed the estab-
1ished tolerances as a result of the proposed use. '

Conclusions

A, Chlorpvrifos

1., For the purpose of this Section 18 exemption, we consider
the residue of concern for chiorpyrifos in plants and V
animals to be the parent compound, chlorpyrifos per se,
and its metabolite 3,5,6~trichloro-2-pyridinol {TCP)o -+

2, Adequate analytical methods are available for enforcemsnt.
The methods are listed in PAN 11 as mathod 1I for plants
which may be employed for grain and grain-based products,
and as method IV and V for animal commodities. '

3., nesidues of chlorpyrifos and its metabolite 3,5,6-trichloro-
2-pyridinol will not exceed 1 ppm in the grains, 6 ppm in
the straw and 3 ppm in the milling fractions of barley,
oats and wheat, reflecting the proposed use and a PHI of
28 days. .

4., Secondary residues of chlorpyrifos and its metabolite 3,5,
6-trichloro~-2=-pyridinol will not enceed currently estab-
1ished tolerances of 2.0 ppm for the meat, fat and meat
byproducts of cattle; 1.0 ppm for the meat, fat and nmeat
byproducts of goats, horses and sheep; 0.5 ppm for the
meat, fat, and meat byproducts of hogs and poultry, in-
cluding turkey: 0.1l ppm for eggs; and 0.5 ppm for milk
fat, representing 0.02 ppm in whole milk.

5, A reference standard for chlorpyrifos is available from the
U.8. EPA Pesticide and tndustrial Chemicals Repository.

B. Permsthrin

1, For the purpose of this coction 18 exemption, we consider
the recidue of concern for permethrin to be cls=- and trang~-
permethring cis- and tranz- DCVA (3-{2,2-dichlorovinyl)~2,2-
dimethyleyclopropane carboxylate)s; 3-phenoxybenzylalcohol
(3-2B4) and 3~phenoxvbenzeic acld ({the latter ls for meat,
fat, meat byproducts, milk, poultry and eggs only).. :
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